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. t • • ukm^ /rf ihp r.D2/LFA-3 interaction in treating sWn contSfions char- 
This invention relates to methods of ^ '^^ e ^^^ 1 ^ dermis and epidermis ~bi mammals, 
acterized by leased T^at*; ^ ( ^ l ^g^^^ cutaneous T cefl tynphcma such 

vitiligo, ocular cicatridaJ pemphigoid, and urticana. 
BflSKS BQl 8MB QP THF INVErTO M 

^„„ Mori7C rt increased T cell activation and abnormal antigen preserrta- 
T^e are ^^J^^^^^Zl Sdved in the ovdufion of such inflatory 
ton in the denrfeanc '^^Si^^^^^t^ 
^^S^ ^ — Processes in Cutaneous Tissues , jLGfilL 

Jnyejk 86. pp 1783-89 (1990)). ^ ~ L^-tans' cells and about 98% keratoocytes. Keralinoc- 

As antigen presenting C ^^^^rrSbTpS derived from endocytosed antigen andare 
(MHO antigen on the cell surface JMCCtoss ^ eels recognizes antigen as a peptide fragment 
Sr*^ ^eTSUs of the _ Syaem". 

T cells, * add** to Ihe T c* '^^^^^^^e^^n, co^ulatory signing 
ecules. participate in a ^^^nesion Molecules in Diagnosis and Treatment of 

T cell activation and stirnulabon ^^J'^^^^U adhesk* appears to be invoked in activator, 
Inftan^atory Diseases". Bfii^L J^nes et al.. The Endothelial Cei as a Regulator of 

of T cell proliferation in the generation of an"^^ 0056 ( Hugnes 

Tort Function". jmmasLBSt, j „, acCv ation and abnormal antigen presentation in the 

Various skin conditions are ^^^^^'^^^ 00^5 LyUBhona rm P"" - 
demnisand epidermis (Co^.« 

van Vloten et al.. 19. pp. 69^ at (^^^^ ^ dennatife contains an increased 

cutanea* Tceites ^"^^^S ' ^ W Derm** , 
number of Langerhans' ^^^^SX^Bre is an increased number of antigen presenting cells. 
edsvanVtotenetal.. 19.* II MHObearing antigen preser^ cells (Cooper, 

ctarposeddbrth Langert^^ van Vloten et al.. 19. at p. 75 

, 3noregu>ation in the Skfaf, in CiteXO&lMtxm. Cm PfflM , PefTTBtPL eos. 

(1990)). „ H lanoemans' cells and migration of a iwv-Langerhans' 

UV exposed skin is characterized by an d ^^ d l^™.^^ l to protiferate (Cooper. 

ceO aX^Senting cel. population into ^JJ^^ p ^^^Tvan^en eXS. at pp. 75- 

"JZegulation in the Skin" in S^M^yj^ constitutive antigen present- 
, 76 (1990)). Inhumanskinafter4 minm*! er ^J^^^ a T^ CI Ultraviolet Radiation On Human 
_iogU»pu^) -e ^^^^^^^ ^Dep^^ Function Is FoBowed By 

Epidermal Cell ADoantigen Presentation: ^°^^T^^ 6on - jj^^ngL 134. pp. 12W7 (1985)). 

Cutaneous T cell lymphoma is ^acte^ed by ^^^™^r DFr ^ presenting cells (Cooper. 
77 0990))- u w ^^^Mti diseases are ir^eoirte. Steroids or cycteporin A are 



rv^masmic reoion of 117 residues (Sayre et aL. sfiffl (1987); SeweB et a!.. "Molecular Cloning of the Human T-Lynv 

3SKSTc« (Till Antigen^ N*l Affld. Sci. USA, 83. pp. 8718*2 (1986); Seed and AruHo. am 

f 1987)- Clttyfr™ rt 01 F** J tanUDOL 17- «• 1367-70 (1987)). 

&Sd2 polypeptides having an LFA-3 bind* domain have been reported (PCT p*. WO 90^187^ 
^donScXto CD2. tor example TS2/18. T1 1 „ T11 2 , T1 1 3 , and to LFA-3. tor exarrpl TS2*. have also 

hJ^^s^eag Hughes et al.. The EndotheHal Cell as a Regulator of T-Cell Function-. Rev,^ . 

^c^fo^ 50WT11 Sheep 

Erythrocyte Receptor Protein'. CejL 36. pp 897-906 (1984)). , ^,^-.1 '4ntfl»»*» 

Wrote oTantirnurine CD2 mAb in the murine response was investgated ^ Brorrt^a et al.. AntKJD2 Mono- 
clonal Antibodies After Cell-Mediated Immunity In Vivo". Transplantafon. 51. pp21 9-225 0991). 

&ZeU*-3 polypeptides having a CD2 affinity form part of the subject of a Ph.ll these entitled ^^^f 
y*5S£^ ^dSflV irrterLons" by Andrew Scott Peterson. Departmert d Genetic* Har^ 

^Tne^eedsffllexistoforimpn^ 
vafion and abnormal antigen presentation. 



StlMMARYQFTHEJN 

The oresent invention provides the use of an inhtortor of the CD2/LFA-3 interaction for the n™^^™*^ 

solubTe iS S^eptide linkedtoan immunoglobulin hinge and heavy chain constant reg»on or porbons thereof, for 

use in a method of therapy practised on the human or animal body. _ ^ 

^ma^o^disS 

venti^SnSS concfrtions in which the rnecfrcunent manufactured by the "T^™^™* 
e2o^ o^app^te. a reference to the undenting rnethod of toeraw^ 

£ES£ ^^Tlin^ed to an inrnunoglctxiin hinge and heavy chain constant regton cx portions thereof can 

toe ?J^tLt invention Generally solves many of the problems referred to above, It for the first time provides a 
JJ^nT^tS^ by increased T cefl activation and abr^ antigen 
^^^Zlai aXaermis. in a mammal, whereby an inhibitor of the CD2AFA-3 impaction « admm^- 
^^rZ^The method of this invention are superior to previous* ^avaHable therap.es fcrtoesc , sfon«n*- 
Sns Z many reasons, including less irnrnunosuppression than predating therap.es and more specify therapy with 

^T^S'the present invention preferably wiB be used in toe treatment 

selectS fn^riasis. W damage, atop* dermatitis, cutaneous T cell lyrnphoma such as nrycoss furies, aDagc 
^M^^Ls6s. lichen planus, alopecia areata, pyoderma gangrenosum, vrtihgo, ocular ocatoaal pem- 

h« «TrnaiFA-3 interaction Preferably, the Inhibitor is selected from the group conssbng of anti-LFA-3- antibody 



R piFF nESCRIPT T9?J QFTHE DRAWINGS 

figure 1 illustrates the percent inhibition caused by an anti-LFA-3 monoclonal ant^(7A6)oran ^fj™" 
oJ2 anftol^l 8) aVcompared to a non-^ecific control lgG 1 antibody (MOPC21) of autologous T cell actva- 

ton, S3 "anl^A-3 monodoTantfcody (1 E6) or an anti-CD2 monoclonal antibody (TS2/1 8) as compared 
to a ron-specific IgA antibody (MOPC21). 

nrr jAii FD DESCRIP TinN QE THE INVEf>mON 



Definitions 



is 



As used herein. "CD? means a CD2 polypeptide that binds to a naturally «xurring ^1*^"*** 
encoded by (a) a naturally occurring mammalian CD2 DMA ssquence ( S .g.. SEQ !D NO:5); (b) a DMA sequence 



■ r^Mmwi nlmeria areata, allerac and irritant axi^ 

9ren0 t^^ vZs theses inch* reft** PUVA. nitrogen 

T cen lynphom ,n ^^^!l^«S^^^otics and antihistamines. See generally Rbpatri*. 
mustard, interferon, chemotherapy, w^exsfaWjmj™™* 300 wua 

». .rtijen.wpw oon*« 003 and ^^^'^J^^' £ on ih. «u*c o. 

kJtttl by accessory adhesion f^?J2»lte teoaa»^lT^K!. aswefl aaC02 

^ot^r^--^^^^^"™"^ 

,9 ' * 66,45 

The Waracaon bah^ CD2 and LFM ren^ pc«?^^ 

Pathways Used by Hunan CylotmicT^I Oones , ^^PJ^^ membrane ^ a transrnerrtrane 
been identified. One form of U*4 H™*™*™ ^^STag Wallner etaL.Tri- 

rvdn^cdomaiacDrtter^ 

, Tnes^enco ot a nunan ' ^^ L ^ '^ n ( g^ ^^l tod. Sd. SsA. 34. «s 3365^9 
M Toel Byawcyte Reoepw. by » ^■f"^^:,'^^ Hevrt a Rarertot-Be (Suite on Hanw T 



The ufiBy in Ihe methods d IWs in«nfion^ 
LFA-3 antibody homologs, anti-CD2 antibody rramotogs or CD2 and LFA-3 mimetic agents may «asfly be detennnad 
by assaying their ability to inhbft the LFA-3/CD2 interaction. This ability may be assayed, tor example, using a ampl 
cell binding assay that permrts visual (under magnificatjon) evaluation of th ability of the putative inhfctor to inhiWth 
interaction between LFA-3 and CD2 on cells bearing these molecules. Jurkat cells ere preferred as the CD2* atstrate 
and sheep red blood cells or human JY cells are preferred as the LFA-3* substrata The binding characteristics of sol- 
uble polypeptides, antibody homologs and mimetic agents useful in this invenfionmay be assayed in several known 
ways, such as by radWabefing tte artibo^ 

labeled polypeptide, mimetic agent or antibody homolog with CD2* of LFA-3* cells, as appropriate Binding character- 
istics mav also be assayed using an appropriate enzymaticalty Labelled secondary antibody. Rosettjng competition 
asseys^aslhosedescnhedbySeedetal (Pegs *** Acad. So*. USA. 84. op. 3365^9(1987)) may also be used. 

A Anti-LFA-3 AnfT Anti-CD2 AntflXXtv HomotOOS 

Many types of anti-LFA-3 or anti-CD2 antibody homologs are useful in the methods of this invention. These include 
monoclonal antibodies, recombinant antibodies, chimeric recombinant antibodies, humanized recombinant antibodies, 
as wefi as antigen-binding portions of the foregoing. 

Among the anti-LFA-3 antibody homotogs, ft is preferable to use monoclonal anti-LFA-3 antibodies. It is more pref- 
erable to use a monodonal anti-LFA* antibody produced by a hybridorrasefect^ 

^accession numbers ATCC HB 10693 (1E6). ATCC HB 10694 (HC-1B11). ATCC HB 10695 (7A6). and ATCC HB 
10696 (8B8) or the rnonodonal antibody Known asTS2/9 (Sanchez-Madrid et al., Three Distinct Antigens Associated 
with Human , T-LynvhocyteWediated Cytolysfe: LFA-1. LFA-2 and LFA-3", Proc Natl. Acad, Sci, USA. 79, pp. 748JH8 
(1982)) Most prderably. the morwctor^ 

Lridomas having accession numbers ATCC HB 10695 (7A6) and ATCC HB 10693 (1E6). 

AjrionQtheanti-CD2anttxxtyhcnK)k)g^ 
CD2 rnonoctonal antibodies known as the T1 1 , epitope antibodies, including TS2/1 8 (Sanchez-Madrid et al.. Three 
Distinct Antigens Associated with Human T-Lyrrplicc^Mecfiated Cytolysis: LFA-1. LFA-2 and LFA-3", BSLTM 

Arad. Sci. USA. 79. pp. 7489-93 (1982)). 

ThetechncJogy for producing monoclonal antibodies is well known. Briefly, an immortal cefl One (typically myeloma 

cells) is tosed to lymphocyte (typically ^ 

antioen. and the culture supematants of the resulting tTybridornacefls are screened f« 

See generally Kohler et al.. Nature, "Continuous Cultures of Fused Cells Secreting Antibody of Predefined SpecftW . 
256 pp 495-97 (1975). Useful imrnunogens for the purpose of this invention mdude CD2- or LFA-3-beanng cells, as 
well as cell free preparations containing LFA-3, CD2 or counter receptor-binding fragments thereof (eg.. CD2 frag- 

,nerite that bind to U*-3 a LFA-3 fragme^ . 

Immunization may be accomplished using standard procedures. The unit dose and immunization regimen depend 
on the species of mammal immunized, its immune status, the body weight of the mammal, eta Typically, the immunized 
mammals are bled and the serum from each blood sample is assayed for particular antibodies uang appropriate 
screening assays. For example, useful anti-LFA-3 or anti-CD2 antibodies may be identified by testing the ability of the 
irnrrruresemmtoWock sheep red Wood cefl roset^ 
on the respective sufacesd these cefls. T^ 

lated from immunized mammals whose sera have already tested positive for the presence of the desired antibodies 
using such screening assays. . ,» t 

Typically, the immortal cefl Bne (eg., a myeloma cell line) is derived from the same mammalian species as the lym- 
phocytes. Preferred immortal cefl lines are mouse myeloma cell fines that are sensitive to culture medium containing 
rnpoxanthine. amincpterin and thymidine ("HAT medium"). . . _ . , mcr ~ 

Typically HAT-sensrtive mouse myeloma cefls are fused to mouse splenocytes using polyethylene glycol (TEG j 
3350 Hybridoma cells resulting from the fusion are then selected using HAT medium, which kills unfused and unpro- 
ductivety fused myeloma ceils (unfused splenocytes die after several days because they are not transformed). Hybrid- 
omas producing a desired antibody are detected by screening the hybridoma culture supematants, for example, for the 
ability to bind to their respective counter receptor, or for their ability to Heck Jurkat cell adhesion to sheep red Wood 
cells Subctoning of the hybridoma cultures by limiting dilution is typically performed to ensure monoctooalify. 

To produce anti-LFA-3 or anfrCD2 monoclonal antibodies, hybridoma cefls that tested positive in such screening 
assays are cultured in a nutrient medium under conditions and for a time sufficient to allow the hybridoma cefls to 
secrete the monoclonal antibodies into the culture medium Tissue cuftur techniques and culture media surtaW for 
hvbridoma cells are well known. The conditioned hybridoma culture supernatant may be collected and the desired anti- 
bodies optionally further purified by well-known methods. 

Attematively. the desired antibody may be produced by injecting the hybridoma ceils into the peritoneal cavity of a 
pristane-primed mouse. The hybridoma cefls proliferate m the peritoneal cavity, secreting the antibody, which accumu- 



^nn fro DNA sequence; w (c) a DNA sequence that hybridizes to one of the foregoing 
degenerate to a ^^^e^^toX^C to 27«C below T m and 1 M sodium chloride. 
DNA sequences under conditions equivalent id j"**" tnanat^occumnaCDZpolypepWeand^ 

is encoded by (a) a naturaDy <^.™^^^£^£i (c) a DNA sequence that hybridizes to cn 
DNAsequence degenerate toa ^^^^^^^ t and 1M sodium chloride. 
Aforegoing Dr**^ 

As used herein, a "soluble LFA-3 pcW^e ^J^Z^SSSZ example. CD2 and UFA-3 polypeptides 
pabled anchoring Hserm^ 

STtadcasuffident porting* ™^TaT^S Sa^XU* include length or 

. trie membrane spanning domain b "°^f^ c *f 0560 nere " 1 
truncated (eg., with internal deletions) PHmked LFA*. DOtweptides selected from immu- 

^used herein, an •antibody homotog' s a prolan ^^J^^^S^, ^ of bind- 
nogUufn light chains, immurogk*ulin heavy ^^^ 9 J^^S Sn^d^ n^than one 

5b« or more antigen. ^^^^^^J^^^^^ homofogs 

, polypeptide may optionally be ^^f^.f^^ ^ aTSrtypes thereof), wherein the fight chains 
include intact include portions of intact irnmu- 

of the immunogtobuBn ^^J^J^^^^IZ^^ fragments, fragments. F(v) 

ca^ renditions 

w j.j at trftaimammrfian inchrfing human. sWn conditions charac- 

The methods of this invention " e ^^«^^^rme^ermfe and epidermis, by administering 

terized by increased T cefl activation ^_ a ^^^^^^uV Sr^e. atcpWdernJfc. cutaneous T 

inhibitors of the CDZ/LFAsJ interaction. Such anHm ^^^^^^ jopec* areata, pyo- 

celfyrrphomasu^a,^ 
35 derma gangrenosum, vrtiDgo. ^°f^^^ , ^Z^^ and urticaria are included within the scope of 

merrt and proohyiaris of skin ™ SS^A SSe dermatoses and therefore involve T 

« WNte not wishing to be b^ 

accordance wHhthe me^olti*^^ ^ resulting ln , among 

skin conditions because they inhibit the interact™ between 1 «*»ano 9 ^^6^ effects of sWncorxfitions 

therapeutic for such skin conditions. 
)nhihBnn?f- r T]?^ n!, /' FA - 3 '"teraction 

antibody homologs. 
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r. I FA-3 And CD? "imtrtic Agents 

„ ^ ^ic indention are LFA-3 and CD2 mimetic agents. These agents which may be pep- 

antibody TAB a an*CD2 ^^^^^^^ peptides (e.g.. MO amino acids in length). 

semi-peptxSc cornpounds or rwvpepMic, a 9f BC ^J 3 ?*^' . . ^ ^ and Srr^ "Searchirig for Pep- 
inhibit the CD2/LFA* H»*ate. ^om Peptide Lixaries: A 
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rrwrnlvoeotides. CD2 and LFA-3 mimetic agents, cytotoxic agents and phameceubcal agents. 

CD2 polypeptides. nmduced by crossfinking two or more inhibitors (of the same type or of different 

!2S£^£SE^ESS ESZZ+Z-Em* and a*** a** a*. 

V**"! T£Z£jlr*£ Saala. ateroMs. retinoids, lntert«n. and nilrog«.««tari. 
aaoM»LfMpdyi»plide.aoU*eCre^^ 

or. pad ol an '™™«^ h ^^J^X.^^i ^S^Sa^daina^n- 

exhibit prolonged serum half-lives and enable inhibitor tfimerizatjon. 
Ehjnj BseyBa! QpnEO gfef S *gi ArmrdirniToTh* Irwerrtion 

o ^x^h w rvwentina or treating the above-mentioned skin conditions in a mammal by 

- jl^^^rC^e-ad. »rt*dtor d» Wdbitor ia aJrnWsterad in com*,*™, .id, onw 
M»ttoaito«afcredarKlt»s^^^ rna inhibitor per * body 



The DNA sequences enaxfinglhe desired sdiiite pdypepWesn^amaynotencodeaagnds«jjenc& Httw 
exprS^ testis prokaryotic. it generally is preferred that the DNA sequence n^cDde a s^naf sequence If the 

Zessionr*^ . 

An amino terminal methionine may a may not be present ^e^sed^ B^etermnal methxxime s 
not cleaved by th expression host, it rray, H desired, be chermcalty removed by standard techniques 

wriety of®<pression host/vector combinations may be employed. Useful expression vectors for eukaryobc 
SudTfo7e«^e, vectors comprising expression control sequences from SV40. bovine pap, lcrnav,rus^Je- 
^^S^^L Useful^Son vectors far bacteria, hosts ir^ude ^ bacterial ptosm£ such as 
TJ^r^Ectit^d^ col E1. pCR1 . PBR322, pMB9 and their derivatives, wider host range plasmds, such as 

and ftemenloisdngte stranded DNA phages. Useful expression vectors for yeast cells ndude the 2,. plasmd and 
derivatives thereof. Useful vectors for insect ceDs include pVL 941 . ..... 

^ny of a wide variety of expression control sequences may be . used .nl fcese vectors. ***** 
expri^^eaue^ces indude the expression control sequences as^ated wrto 

recession vecfc^Examples of useful expression control sequences include, for example, tttoeady and i^ep^ 
mc*en?d?Waaden^ 

Ztai Vt dHm\ lambda, the control regions of fd coat protein, the promoter for 3-phosphogrycerate kinase or other 
Sc eC^^rroters of aS phosphatase, e.g.. PhoS. the promoters d the yeast a-mating system and 

^ w^e^rd uricetlular host cells are useful. These hosts may indude well known ^^^and protery^c 
hostZ such as steins of EcoJL F^taffiBSL Bacfe SteW fungi, yeast insert cells such ^ S^tea 
^^^S^janirnal Steves CHO and m^c*Mto^«ai«cm^mi.COB7.ac 
and S 10. and human cells, as well as plant cete in tissue culture For animal ceS express^, we prefer 

& Sof^2 1 ^e f stood that not al. vectors and expression control seque^wflj function equalry weflto 
exnre^D^sequences described herein. Neither wiD all hosts function equally wefl wrth the same expression sys- 
Sm^wXer^ed skiO in the art rray rrate 

r^^ule exSnrr^tat,cn. For oxanple, in selecting a vector, the host must be centered because the vec- 

^♦oinQ wvrri«t bv the vector, such as antibiotic markers, should also be considered. 

TJ^mmZ^ w*d sequence, a variety of factors should also be considered These include, for 
^^^^^^^^ contronabiety. and its compatibility with the DNA sequences cfis- 
^^^S^^^^^n^^^ Unicellular hosts should be selected by consid- 

£££ o^SS toeir abBrty to to* the soiubfe polypeptides correctfy. their fermentatxx, or culture requre- 
ments.and the easeof purification of the pnxlute ceded for by toe DNA sequences. 

^toie parameters, one of skill in the art may select various vem/expression control 
nati<Tthat will express the desired DNA sequences on fermentat.cn or in large scale an,mal culture, tor example wrth 

CW Tnt sduU^A^L CD2 polypeptides may be isolated from the femientation or ceil cufture and purify using 
anyiavarietydcenverrford 

ta *Se«)mbinant DNA techniques are the preferred method d producing ^^^SSSStlSL 
uble™ Peptides having a sequence d more than 20 amino acids, shorter CD2 or LFA-3 Por/pep*d«h^ng 
Ss ^ abcSanino acids are preferably produced by conventional chemical ^y"^^"^^ 1 ^ 
pSucS pXeptrfes useful in this invention can advantageously be produced in extremely h,gh yelds and can be 

^PrefSbt such soluble CD2 polypeptides or soluble LFA-3 polypeptides are svrrthesized by solution phase orsoTri 
phase SpCsynthesis and. optionally, dkjested wrth carbc^ypeptxlase (to ^ W ^J^^>J* 
^ed STn^dman degradation (to remove N-termina. amino acids). ^ of ^.P^ffT 
be achiwed under oxidative conditions which favor disulfide bridge formation as desenbed by Kent, Chemcal Synthe- 
sS d^C^es a^eins-. Ann. Rev. Biochem.. 57. pp 957-89(1988). FdypepWesp^uced ."^swaymay 
toen be^Sedby separation techniques widely known in the art. preferably utilizing reverse phase HPLC. Th use d 
S£ pCs^rS^Se^ altows fc< toe cfired addition d ^^^J^.^J^ 
p^pSechain, such as the O-sulfate ester d tyrosine. This obviates the need for a subsequent denvataat.cn step 
to modify any residue of the polypeptides useful in this invention. 



p RnhH CD2 ?~< 1 Pft-a Potvpeotides 

Soluble LFA-3 pdypeptides or solutte CD2 polypeptides that inhfcrt faction of LFA-3 and CD2 are usefu) in 
the methods a. the present Mention. Sduble ^^^^^ ^ pa^me extmc^Jar 

^^^^^O^^SS shares a common assignee thepresen. appiicaton 
Culture Collection. F^Be.MDurxJer accession mjrto 7 5 JJJ: _ such as those described in PCT 

transmembrane form of LFA-3. i.^ i,*™*, cjy> particularly the extracellular domain (ag.. AA r 

cnen^e»rthes«lechn«pjesi»^«^^ 

.ftich encode the deenedpej*** ™^lr2Sn^be^^t^c^ rneaneaeinoano.ge- 
desired eomm U*» pdypecede orsrttte CD2 P^*^» » ^XaSaquenceolftedestodsolubla 
nude** s^..^ t 5T^"!^^^^^ft?^r« ) peptide eteo can be 

d^^^oT^^^ 

and conation c. a biok^aclto r^*' ' deoeneeacy ef fte genefc cdde. DM molecJee 
comprise an additional expression marker useful in the expression host 



5 ^^n^t^bodies may be produced by well known genetic eng^enng techniques. See, eg. Unrted w par 

errt 4,816.397, which is ]K0 ^^^^^ sced by cloning cDNA or genomic DMA encoding the immu- 
rx example, recombinant antibodies maybe P^^ y f^oma cell that produces an antibody homotog 
noatobuSn light end heavy chains of ^^SIC^SS JSSSSId into expression vec- 

Protoyotte or eukarvotel ^^^^^^^ e a J^ertT^ed and imrnunctogically active anti- 
cells are more likely than prokaryotjc cells to assemble and ^ renaturabl e according to well 
,s *xfy.Hc^.enyan^^ 

known methods (Kim and Baldwin, ^peafc ^f^^* ™ H s possible that the host cells will produce por- 

be desired to transform a host cell with DNA "'^^ some cr aS of the DNA encoding either or 

body homotog. ^^^^^^ ^^ rector binding. The mdeorfes 
both of the Dght ^^^ n ^^^ Inabdh^.bitunctk^ant,- 
expressed from such truncated DMA J* ^2 are anti-CD2 or antRPA-3 antibody homologs and th 

2S bodies may be produced in wh,ch one heavy and one w another epitope of CD2 or LFA-3. 

otr*r heav^ and fight chain are specific ^J" ^^^^"^t^by tSxrning a host ce>. with 

a suitable expression vector cwnpnsing DNA ™ ^ rig ht chain have been substrtuted 

or some of the DNA encoding the h»nge and cof ^^ n ™^L ^ d a dWent species. When the orig- 
30 with DNA from the c^esporxing region <*™r°™^ ^ m S^ a human. suSon of conespond- 

35 Afffff SCL USft.8t.pp. 6851-^(1984)- _ ant4 ^ dies mav ^ produced by transforming a host cell with a suit- 
Humanized 6ght and heavy chains in 
able expression vector compnangDNA enc0 *^J^^^ en bind^ l*ve been substituted with DNA 

homologs may be derived from any of the ^^^^^^^ ^ t^e^escribed antibodies 
U§A J 86,pp. 5728-32(1989). 



enriched to 9SX> purity and devoid of intrinsic antigen presenting acbvrty. 
p^a^ Rasoon s- T ■ vnWrev.es In A.rtnlo^ff Psoriatic Cells 

^ u. _i ~* K, 3 r*i rru + T tvnDhocvtes were added to round bottom microliter wells (Costar. Cambridge, MA) 

erafion ' ^ wx. one rrf^ n ^s(xeo«erma) cells ("ECO alone were carried out ^ 

. *t«^tops«iafc*nc*^ 

geneic T cells was observed (data not shown). 

« ntrfni n f Esotiafe 5 ^ ™K W To Sfiatete fi riflteflas T I vrnrtmt^ PwiwUgn 

- /in t roil nrnfrfejatkxtf of an anti-CD2 monoclonal antibody (TS2/18) 

(Sandw-Madnd a*. IW* F~J"?rSJ" L 74,9.93 (198 a), an artHfA-3 monodonal antibody (7A6) 

,e! *?'™. S !^SLw tat addition ci «MBDf-«WM tesoltsd m a consistent (n-fl and substantial 

.jo^^r-tsu^^ 

M did rot induce autoreactive T_ "*2a5T-#iHW antibodies to the allogeneic normal *>n assay described 
Addition ^.^^^^^JSS^ degreed ir^it^ was nc,! as sutetantial 

T cells induced by lesionai psonatic eprterms (data not shown). 



be employed t ^^^thor^ar also Dreferabry administered in a composition induing a phar- 

antibiotics and antihistarnnes. wm«iM»H»torlUL. as part ofthe same pharmaceutical 

ooss4inMng technique Ml kn«n «. «» « A ^^J^-rthrtn^h^liaBll. 

teredsubaitaneously. u_«_ . ,„wwv< tha Wlowina examples are set form. These examples are for 

In order that trris Benton may ^^ U ^5 ^^^^o, ,he invention in any manner, 
purposes of fllustralion only, and are not to be coristwed as umrtmg me sc»pe 



EXAMPLE 1 



appwaJ of the protocol AH ^^t^^^^^^^^^ 

S^speo^— 

Chemical Ca. St U** MO), and ^^^^^^ (Sigma) in Dubecco's PBS where they were 
Trypsinized epidermal .^^et^ed £™*™a* (S^na) ^ 

teased into a cell suspense. Fetal bovme 3n filter (Tetta. Bmsford. NY). After wasb- 

trypsin and the epkJermal cel. cells were reLpended in 

streptomycin. 1% glutamine (Gibco). and 10% human AB serum (Sigma). 



Designation 


ATCC Accession No. 


XHT16|Xgt10AJFA-3l 


75107 



10 



Culture Collection on June 20. 1991 and identified as: 



is 



Designation 


ATCC Accession Na 


p24 


68788 



20 



Thefollaringisasumnwydto^ 



25 



30 



SEQ tt) NO:1 DNA sequence ol tnmsmembrane LFA-3 ^ 
SEQ © N02 Amino acid sequence of transniembrane LFA-3 
SEQ ID N03 DNA sequence of Pt-Bnked LFA-3 
SEQ ID NO:4 Anino acid sequence of Pl-linted LFA-3 
SEQ ID N05 DNA sequence of CD2 
SEQ ID NO* Ammo acid sequence ol CD2 

^ A^ra^i » number of ernbodirnents of this invention, it will be appreciated that the 



AO 



45 



50 



55 



10 



15 



which was unbumed, was ufiBzed lor the control. 
p rfltwTfl ti«i pj EwtPfrml OH Suspensions 

SWnbiopsy specimens were cttaned from both normal and sunburned ^^f^f - <*" 
sus^S^wereWepared from these specimens using substantially the same protocol as ,n Example 1. 

I^riftm nnl BateEm " tTceite 

Peripheral blood mononuclear cells fMNC") were isolated from heparinizedHood ^^"^ ^ 
HypSTJ^rmacia) density gradient centrifugal according to manufacturer* jested protocol CD4 Tlym- 
20 phocyles were then prepared substantially as outlined in Example 1 

EBfls afaa R ffipopft ft ™ I Lvmnhocvtes To AiloqCTfflo \ IV Damaged Fpjdermal Cells 

rv, Q h, rr^mri thousand CD4 + T ryrrphocytes from another individual were added to round bottom J^>f 

so w«hUV(lainagea(»*lerniala!llsfEO»T(?). 

35 1068 °'- T^^^^^^ST^^^ ^ Ma* Arari Sd USA. 79. ttk. 748MO 

in the presence of the control antibody. 
Deposits 

45 Murine r*bfiooma cells and anti-LFA^ antibodies useful in the present invention are exemplified by 

Hed Am^ican Type Culture Collection. RookvHIe. Maryland. USA. on March 5. 1991 . 

and identified as: 



50 



55 



Designation 


ATCC Accession No. 


1E6 


HB 10693 


HC-1B11 


HB 10694 


7A6 


HB 10695 


8B8 


HB 10696 



(ix) FEATURE: 

(A) HAME/KEY: sig_peptide 

(B) LOCATION: 1..84 

(ix) FEATURE: 

(A) NAME/KEY: nat_peptlde 

(B) LOCATION: 85.. 750 

(ix) FEATURE: 

(A) HAME/KEY: »isc_feature 

(B) LOCATION: 1..750 

(D) OTHER INFORMATION: /note- "Human transnenbrane LFA-3 

(ix) FEATURE: 

(A) NAME/KEY: isise_feature 

(B) LOCATION: 646.. 714 

(D) OTHER INFORMATION: /note- "Transneabrane domain 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 

ATG GTT GCT CCG ACC GAC CCG CGG CGG GCC CTG GGG GTC CTC AGC GTG 
Met Val Ala Cly Ser Asp Ala Gly Arg Ala Uu Cly Val Leu Ser Val 
-28 -25 -20 -15 

GTC TGC CTG CTG CAC TCC TIT GGT TTC ATC AGC TGT TTT TCC CAA CAA 
Val Cys Leu Leu His Cys Phe Gly Phe lie Set Cys Phe Ser Gin Gin 
-10 -5 1 



ATA TAT GCT GTT GTC TAT GGG AAT GTA ACT TTC CAT GTA CCA ACC AAT 
He Tvt Gly Val Val Tyr Gly Asn Val Thr Phe His Val Pro Ser Asn 
5 X 10 15 20 

GTG CCT TTA AAA GAG CTC CIA TGG AAA AAA CAA AAG GAT AAA GTT GCA 
Val Pro Leu Lys Glu Val Uu Trp Lys Lys Gin Lys Asp Lys Val Ala 
25 30 35 

GAA CTG GAA AAT TCT CAA TTC AGA GCT TTC TCA TCT TTT AAA AAT AGG 
Glu Uu Glu Asn Ser Glu Phe Arg Ala Phe Ser Ser Phe Lys Asn Arg 
AO 45 50 

GTT TAT TTA GAC ACT GTG TCA GGT ACC CTC ACT ATC TAC AAC TTA ACA 
Val Tyr Uu Asp Thr Val Ser Gly Ser Uu Thr He Tyr Asn Uu Thr 
55 60 65 

TCA TCA GAT GAA GAT GAG TAT GAA ATG GAA TCG CCA AAT ATT ACT GAT 
Ser Ser Asp Glu Asp Glu Tyr Glu Met Glu Ser Pro Asn lie Thr Asp 
70 75 80 

ACC ATG AAG TTC TTT CTT TAT GTG CTT GAG TCT CTT CCA TCT CCC ACA 
Thr Met Lys Phe Phe Uu Tyr Val Uu Glu Ser Uu Pro Ser Pro Thr 
S5 90 95 100 



SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

m APPLICANT: BALLMER , Barbara P. 
K COOPER, Kevin D. 

INHIBITORS OF THE CD2/LFA-3 INTERACTION 
(iii) NUMBER OF SEQUENCES: 6 

dv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: c\o FISH h NEAVE 

(B) STREET: 875 Third Avenue 

(C) cm: New York 

(D) STATE: New York 

(E) COUNTRY: U.S.A. 

(F) ZIP: 10022 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

C) OPERATING SYSTEM: PC-DOS/MS-DOS 
(D) SOFTWARE: Patentln Release #1.0, Version #1.25 

fvi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: Haley Jr.. James F 

(B) REGISTRATION NUMBER: 27.794 

(C) REFERENCE/DOCKET NUMBER: B167CIP 

( ix) TELECOMMUNICATION INFORMATION : 
(A) TELEPHONE: (212) 715-0600 

(2) INFORMATION. FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 753 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1..750 



35 



V.! fro Uu Lys Clu V.1 Uu Irp Lys Lys Cln Ly. Asp Lys VU A!. 
25 jv 

clu uu Clu A» S .r Clu *« Ar, Al. Ph. S.r S.r Ph. L,s As. Ar t 

40 * 3 
,.1 Tyr U. As, Thr VI S.r Cly S.r U. Ihr IX. Tyr Asn Uu Thr 

55 60 
S.r Ser Asp Clu Asp Clu Tyr Clu Met Clu S.r Pro A» II. Thr A*> 

70 75 
,ta M.t Ly. Ph. Ph. uu tyr V.1 uu Clu S.r Uu Pro Ser Pro Ihr 

Uu Thr cy. Al. uu Ihr A» Cly s.r II. Clu V.1 Clu Cys H« II. 
105 iA 

Pro Clu His lyr Asu S.r His Arg Cly uu II. H« lyr S« Irp Asp 
20 120 1/3 

Cys Pr. HeC Clu CU Cys ly. Arg Asu S.r Thr S.r IU Tyr Ph. Lys 
135 140 

t . w« rin Lvs lie Gin Cys Thr Leu Ser Asn Pro 
* Met Glu Asn Asp Uu Pro Gin Lys lie o«i y 

150 155 
Uu Phe Asn Thr Thr Ser Ser lie He Leu Thr Thr Cys lie Pro Ser 
165 170 

S . r Cly His S.r Arg His Arg Tyr Al. Uu II. Pro II. Pro Uu Al. 
185 X7U 



Val lie Thr Thr Cys lie Val Uu Tyr Met Asn Gly He Uu Lys Cys 



200 205 



50 



Asp Arg Lys Pro Asp Arg Thr Asn Ser Asn 
215 zzo 

(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 723 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1.. 720 



.55 



to 



CTA ACT TGT GCA TTG ACT AAT GGA AGC ATT GAA GTC CAA TGC ATG AIA 432 
Leu Thr Cys Ala Leu Thr Asn Gly Ser He Glu Val Gin Cys Met He 
105 110 U5 

CCA GAG CAT TAC AAC AGC CAT CCA CGA CTT ATA ATG TAC TCA TGG CAT 480 
Pr Glu His Tyr Asn Ser His Arg Gly Leu II Met Tyr Ser Trp Asp 
120 125 130 

TGT CCT ATG GAG CAA TGT AAA CGT AAC TCA ACC ACT ATA TAT TTT AAG 528 
Cys Pro Met Glu Cln Cys Lys Arg Asn Set Thr Ser lie Tyr Phe Lys 
7 135 140 1W 

ATG GAA AAT GAT CTT CCA CAA AAA ATA CAG TGT ACT CTT AGC AAT CCA 576 
Met Glu Asn Aap Leu Pro Cln Lys He Gin Cys Thr Leu Ser Asn Pro 
150 155 160 

TTA TTT AAT ACA ACA TCA TCA ATC ATT TTG ACA ACC TGT ATC CCA AGC 624 
Leu Phe Asn Thr Thr Ser Ser He lie Leu Thr Thr Cys He Pro Ser 
U 5 170 175 180 

20 ACC CCT CAT TCA AGA CAC AGA TAT CCA CTT AIA CCC ATA CCA TTA CCA 672 

Ser Gly His Ser Arg His Arg Tyr Ala Leu He Pro He Pro Leu Ala 
185 190 195 



is 



GTA ATT ACA ACA TGT ATT GTC CTG TAT ATC AAT CGT ATT CTC AAA TGT 
as Val He Thr Thr Cys He Val Leu Tyr Met Asn Gly He Leu Lys Cys 

200 205 210 



30 



40 



Met Val Ala Gly Ser Asp Ala Gly Arg Ala Leu Gly Val Leu Ser Val 
-28 -25 "20 -15 

45 Val Cys Leu Leu His Cys Phe Gly Phe He Ser Cys Phe Ser Gin Gin 

-10 "5 1 

He Tyr Gly Val Val Tyr Gly Asn Val Thr Phe His Val Pro Ser Asn 
5 10 15 20 

so 



720 



GAC AGA AAA CCA GAC AGA ACC AAC TCC AAT TGA 753 
Asp Arg Lys Pro Asp Arg Thr Asn Ser Asn 
215 220 



(2) INFORMATION FOR SEQ ID N0:2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 250 anino acids 

(B) TYPE: anino acid 
(D) TOPOLOGY: linear 

(11) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 



55 



10 



15 



30 



35 



ACC ATG AAG TTC TTT CTT TAT GTG CTT GAG TCT CTT CCA TCT CCC ACA 38* 
Thr Met Lys Fhe Fh Leu Tyr Val Leu Clu Ser Uu Pr Set Fro Thr 
g5 90 95 



CTA ACT TCT GCA TTG ACT AAT GGA AGC ATT GAA GTC CAA TGC ATG ATA 432 
Leu 
105 



rTA ACT TGT CCA TTC ALT AAl i»uft «™ " 

^ Thr c£ Ala Leu Thr Asn Gly Ser lie Glu Val Gin Cys Met lie 



CCA GAG CAT TAC AAC ACC CAT CGA GGA CTT ATA ATG TAC TCA TGC GAT 
So Glu His Tyr A*m Ser His Arg Gly Uu lie Met Tyr Ser Trp Asp 

Met 
135 



S S Asn Thr Thr Ser Ser lie lie Leu Thr Thr Cys lie Pro S.r 
165 I 70 

ACC CGT CAT TCA AGA CAC AGA TAT GCA CTT ATA CCC ATA CCA TTA GCA 
Ser Gly His Ser Arg His Arg Tyr Ala Leu lie Pro lie Pro Leu Ala 
1B5 l'O 15,3 

GTA ATT ACA ACA TGT ATT GTG CTG TAT ATG AAT CGT ATG TAT GCT TTT 
S U. Tta Thr Cys lie Val Leu Tyr Met Asn Gly Met Tyr Ala Phe 
200 205 Zi° 

TAA 



(2) INFORMATION FOR SEQ ID NO:4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 240 aaino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

40 (ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 

Met Val Ala Gly Ser Asp Ala Gly Arg Ala Leu Gly Val Leu Ser Val 
45 -28 "25 - 20 

Val Cys Uu Leu His Cys Phe Gly Phe lie Ser Cys Phe Ser Cln Gin 
-10 " 5 1 



480 



528 



576 



TTT TCT ATG GAG CAA TCI AAA W»i anu **« — " . 

Z S St £» Gin Cys Lys Arg Asn Ser Thr Ser II. Tyr Fhe Lys 

ATG GAA AAT GAT CTT CCA CAA AAA ATA CAC TGT ACT CTT AGC AAT CCA 
St Glu Asn Asp Uu Pro Gin Lys He Gin Cys Thr Uu Ser Asn Pro 

150 I 55 160 

TTA TTT AAT ACA ACA TCA TCA ATC ATT TTG ACA ACC TGT ATC CCA AGC 624 



672 



720 



723 



so 



55 



(ix) FEATURE: 

(A) NAME/KEY: slgj>eptide 

(B) LOCATION: 1..84 



(Ix) FEATURE: 

(A) NAME/KEY: nat_peptlde 

(B) LOCAT10H: 85.. 720 

(ix) FEATURE: 

(A) NAME/KEY: nisc_feature 

(B) LOCATIOH: 1..720 

(D) OTHER INFORMATION: /note- "Human Pi-linked LFA-3 

(ix) FEATURE: 

(A) NAME/KEY: niscfeature 

(B) LOCATION: 568.; 720 

(D) OTHER INFORMATION: /note- "Signal sequence for 
Pi-linkage" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

ATC GTT CCT GGG AGC GAC CCG GGG CGG GCC CTG CCC GTC CTC ACC GTG 
Met Val Ala Cly Ser Asp Ala Cly Arg Ala Leu Cly Val Leu Ser Val 
-28 -25 -20 -15 

GTC TGC CTG CTG CAC TGC TTT GGT TTC ATC AGC TGT TTT TCC CAA CAA 
Val Cys Leu Leu His Cys Phe Gly Phe He Ser Cys Phe Ser Cln Gin 
-10 -5 1 

ATA TAT GGT GTT GTC TAT GGG AAT CIA ACT TTC CAT GTA CCA AGC AAT 
He Tvr Glv Val Val Tyr Gly Asn Val Thr Phe His Val Pro Ser Asn 
5 3 ' 10 15 20 

GTG CCT TTA AAA GAG GTC CTA TGC AAA AAA CAA AAG GAT AAA GTT GCA 
Val Pro Uu Lys Glu Val Leu Trp Lys Lys Gin Lys Asp Lys Val Ala 
25 30 35 

GAA CTG GAA AAT TCT GAA TTC AGA CCT TTC TCA TCT TTT AAA AAT AGG 
Glu Leu Glu Asn Ser Glu Phe Arg Ala Phe Ser Ser Phe Lys Asn Arg 
40 45 50 

GTT TAT TTA GAC ACT GTG TCA GGT AGC CTC ACT ATC TAC AAC TTA ACA 
Val Tyr Uu Asp Thr Val Ser Cly Ser Leu Thr He Tyr Asn Leu Thr 
55 60 65 

TCA TCA GAT GAA GAT GAG TAT CAA ATC GAA TCG CCA AAT ATT ACT GAT 
Ser Ser Asp Glu Asp Glu Tyr Glu Met Glu Ser Pro Asn He Thr Asp 
70 75 80 



(ix) FEATURE: 

(A) NAME/KEY: sig_peptlde 

(B) LOCATION: 1..72 

(lx) FEATURE: 

(A) NAME/KEY: oat_peptide 

(B) LOCATION: 73.. 1053 

(ix) FEATURE: 

(A) NAME/KEY: Bisc_feature 

(B) LOCATION: 1..1053 

(D) OTHER INFORMATION: /note- "Hunan CD2 

(ix) FEATURE: 

(A) NAME/KEY: oiscfeature 

(B) LOCATION: 628.. 702 

(D) OTHER INFORMATION: /note- -Transnembrane donain 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

ATG AGC TTT CCA TCT AAA TTT GTA CCC ACC TTC CTT CTG ATT TTC AAT 
S Ser P^Prtcys Lys Fhe Val Ala Ser Fhe Leu Leu lie Phe Asn 
-24 "20 ~ 15 

or, rrr TCC AAA GGT GCA GTC TCC AAA GAG ATT ACG AAT GCC TTG GAA 
S 1" Sel m Ty Ala Val Ser Lys Glu He Thr Asn Ala Leu Glu 
-5 1 



ACC TGG GGT CCC TTG GGT CAG CAC ATC AAC TTG GAC ATT CCT ACT TTT 
£r Z Ala Leu Gly Gin Asp He Asn Leu Asp He Pro Ser Phe 

r.A »tt ACT GAT GAT ATT GAC GAT ATA AAA TGG GAA AAA ACT TCA GAC 
Z Z sir Z Z He Asp Asp He Lys Trp Glu Lys Thr Ser Asp 
25 30 35 

„ ^ ' . ATT rCA CAA TTC AGA AAA GAG AAA GAG ACT TTC AAG GAA 
£ £ £ S S " pL AT, L ys Glu Lys Glu Tnr Phe Lys Glu 

AAA GAT ACA TAT AAG CTA TTT AAA AAT GGA ACT CTG AAA ATT AAp CAT 
Lys Asp Thr Tyr Lys leu Phe Lys Asn Gly Thr Leu Lys He Lys His 
60 65 

rrr aac ACC GAT GAT CAC GAT ATC TAC AAG GTA TCA ATA TAT GAT ACA 
S £s £ Z £ Cln Asp lie Tyr Lys Val Ser He Tyr Asp Thr 
75 80 

, * « r ~ A AAA AAT GTG TTG GAA AAA ATA TTT GAT TTG AAG ATT CAA GAG 
^L^nV^Leu Glu Lys He Phe Asp Leu Lys lie Gin Glu 

90 95 



lie Tyr Gly Val Val Tyr Gly Asn Val Thr the His VI Pr S r Asn 



10 



20 



Val Pr Leu Lys Glu Val Uu Trp Lys Lys Gin Lys Asp Lys Val Ala 



25 



30 



Glu Leu Glu Asn Ser Glu Phe Arg Ala Phe Ser Ser Phe Lys Asn Arg 

Val Tyr Leu Asp Thr Val Ser Gly Ser Uu Thr lie Tyr Asn Leu Thr 
55 W 65 

Ser Ser Asp Glu Asp Clu Tyr Glu Het Glu Ser Pro Asn lie Thr Asp 
70 75 80 

Thr Met Lys Phe Phe Leu Tyr Val Leu Glu Ser Uu Pro Ser Pro Thr 



85 



90 



100 



Leu Thr Cys Ala Leu Thr Asn Gly Ser lie Glu Val Gin Cys Met lie 



105 



110 



Pro Glu His Tyr Asn Ser His Arg Gly Uu lie Met Tyr Ser Trp Asp 



120 



125 



Cys 



Pro Met Glu Gin Cys Lys Arg Asn Ser Thr Ser lie Tyr Phe Lys 



135 



140 



145 



Met Glu Asn Asp Uu Pro Gin Lys lie Gin Cys Thr Uu Ser Asn Pro 

X55 



150 



Uu 
165 



Phe Asn Thr Thr Ser Ser lie lie Uu Thr Thr Cys lie Pro Ser 



170 



175 



180 



Ser Gly His Ser Arg His Arg Tyr Ala Uu lie Pro lie Pro Leu Ala 



185 



190 



Val He Thr Thr Cys lie Val Uu Tyr Met Asn Gly Met Tyr Ala Phe 
200 205 2 



(2) INFORMATION FOR SEQ ID N0:5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1056 hase pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1..1053 



* rtk LLC TCk TTG TCC CCT TGC TCT AAT 

OCT CCC CAT GGG GCA GCA GAA AAC TCA TTG TW ^ ^ ^ ^ 

320 



p, pro Ss Cly Ala Ala Glu Asn Ser Leu Ser Fro ^ 



315 

TAA 



(2) INFORHAT10N FOR SBQ ID H0:6: 

'° (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 351 amino acids 

(B) TYFE: amino acid 
(D) TOPOLOGY: linear 

' 5 MOLECULE WPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:6: 

* Prn Cvs Lvs Phe Val Ala Ser Fhe Leu Uu lie Phe Asn 
Met Ser Phe Pro cys vys rno _ 10 
no _ 24 -20 

,.X Ssr S.r Lys dy M. V.1 S.r Ly. Clu II. Thr Asn Al. Uu Clu 
-5 1 
- Thr Trp Cly Al. U. Cly clu Asp IH - u. Asp U. Pro Ssr Ph. 

OX, l S.r Asp Asp II. Asp Asp II. Lys Trp CI. Ly, Thr «g 

" l" Lys Lys II. Al* cln Ph. Arg Lys Clu Ly, clu Thr Ph. Lys Clu 

45 

,,s asp Thr Tyr lys Uu Ph. Lys Asn Cly Thr Uu Lys II. L„ His 

Uu Lys thr Asp Asp Cln Asp II. Tyr Lys V.1 S.r II. Tyr Asp Thr 

. L„ CI, Lyl Asn V.1 Uu Clu Lys II. Ph. Asp Uu Lys II. Cln Clu 

90 n 

M6 ,al s.r Lys Pr. Lys II. S.r Trp Thr Cy. n. As» Thr Thr Uu 

105 110 
- Thr Cys Clu V.1 Hst Asn Cly Thr Asp Pr. Clu Uu Asn Uu Tyr Cln 

Cly Lys His Uu Lys Uu S.r Cln Ar g Vsl II. Thr His Lys Tsp 



1053 



1056 



so 



ss 



10 



15 



20 



30 



35 



40 



45. 



50 



AGC GTC TCA AAA CCA AAG ATC TCC TGG ACT TGT ATC AAC ACA ACC CTG 
L g Ssr Lys Fro Lys He Ser Trp Thr Cys lie Asn Thr Thr Uu 
105 115 

ACC TGT GAG GTA ATG AAT GGA ACT GAC CCC GAA TTA AAC CTG TAT CAA 
iS Cys Clu Val Met Asn Gly Thr Asp Pro Glu Uu Asn Uu Tyr Gin 

GAT GGG AAA CAT CTA AAA CTT TCT CAC AGG GTC ATC ACA CAC AAG TGG 
Asp Gly Lys His Leu Lys Leu Ser Gin Arg Val lie Thr Hi. Lys Trp 

ACC ACC AGC CTG ACT CCA AAA TTC AAC TCC ACA GCA GGG AAC AAA GTC 
Z Z SerS Ser Ala Lys Phe Lys Cys Thr Ala Gly Asn Lys Val 
155 160 105 

ACC AAG GAA TCC ACT GTC GAG CCT GTC AGC TCT CCA GAG AAA GGT CTG 
£ £s Su Ser Ser Val Glu Pro Val Ser Cys Pro Glu Lys Gly U« 

GAC ATC TAT CTC ATC ATT GGC ATA TGT GGA CCA GGC AGC CTC TTC ATG 
£ lie Tyr Uu lie lie Gly lie Cys Gly Gly Gly Ser Leu Uu Met 
185 WO 195 

GTC TTT CTG GCA CTG CTC GTT TTC TAT ATC ACC AAA AGG AAA AAA CAG 
S5 Se Val Ala Uu Leu Val Phe Tyr lie Thr Lys Arg Lys Lys Gin 
205 210 215 

AGC AGT CGG ACA AAT GAT GAG GAG CTG GAG ACA ACA GCC CAC AGA GTA 
Arg Ser Arg Arg Asn Asp Glu Glu Leu Glu Thr Arg Ala His Arg Val 

GCT ACT GAA GAA AGG GCC CGC AAG CCC CAC CAA ATT CCA GCT TCA ACC 
SI £ Tu Su Arg Gly Arg Lys Pro His Gin He Pro Ala Ser Thr 
235 240 24,5 

CCT CAG AAT CCA CCA ACT TCC CAA CAT CCT CCT CCA CCA CCT GGT CAT 
£ £n Asn Pro Ala Thr Ser Gin His Pro Pro Pro Pro Pre Gly Hxs 
250 255 260 

CCT TCC CAG GCA CCT ACT CAT CCT CCC CCC CCT CCT GGA CAC CCT CTT 
Z S« Sn Sa Pro Ser His Arg Pro Pro Pro Pro Gly His Arg Val 
265 270 275 

CAG CAC CAC CCT CAG AAG AGG CCT CCT GCT CCG TCC GGC ACA CAA CTT 
S n £ Z Z Gin Lys Arg Pro Pro Ala Pro Ser Gly Thr Gin Val 
285 290 w> 

CAC CAG CAG AAA GGC CCG CCC CTC CCC AGA CCT CCA GTT CAG CCA AAA 
His Gin Gin Lys Gly Pro Pro Uu Pro Arg Pro Arg Val Gin Pro Lys 
300 305 J1U 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



55 



7 The use as claimed in claim 6, wherein the inhibitor is a monoclonal anti-LFA-3 antibody produced by a hybridoma 
selected from the group of hybridomas having accession numbers ATCC HB 10693 (1E6), ATCC HB 10694 (HC- 
1B1 1). ATCC HB 10695 (7A6), and ATCC HB 10696 (8B8) or is monoclonal antftody TS2/9. 

a. The use as claimed in claim 7. wherein the monoclonal anti-LFA-3 antibody is produced by a hybridoma selected 
from the group of hybridomas having accession numbers ATCC HB 10695 (7A6) and ATCC HB 10693 (1 E6). 

9. The use as claimed in claim 5. wherein the inhibitor is a chimeric recombinant antRFA-3 antbody homolog or a 
chimeric recombinant anti-CD2 antfcody rromotog. 

10. The use as daimed in daim 5, wherein the inhbrtor is a humanized recornbinant anti-LFA-3 antixxty homolog or a 
humanized recombinant anti-CD2 antibody homolog. 

11 The use as claimed in ctaim 5. wherein the inhibitor is selected from the group consisting of Fab fragments. Fab 1 
fragments. Ffabfc fragments. F(v) fragments and intact immunoglobulin heavy chains of an anW-FA-3 antibody 
homolog or an anti-CD2 antibody homolog. 

12. The use as claimed in daim 4. wherein the inhibitor is a soluble CD2 polypeptide or a soluble LFA-3 polypeptide. 

13. The use as daimed in daim 12. wherein the inhibitor is a soluble LFA-3 polypeptide selected from the group of 
polypeptides consisting of A^-AA* of SEQ ID NO:2. A^-AAa, of SEQ ID N02. AA^-AA^ of SEQ ID N02. and 
AAgQ-AAeo of SEQ ID N02. 

14 The use as daimed in daim 4. wherein the inhibitor is Onked to one or more members independently selected from 
the group consisting of anti-LFA-3 antibody homotogs. anti-CD2 antibody homologs. soluble LFA-3 polypeptides, 
soluble CD2 polypeptides, cytotoxic agents and pharmaceutical agents. 

15. The use as daimed in daim 14. wherein the inhibitor is a polypeptide consisting of a soluble LFA-3 polypeptide 
linked to an immunoglobulin hinge and heavy chain constant region or portions thereof. 

16. The use as daimed in daim 1. wherein the condrtion is UV damage. 

17 An inhibitor of the CD2/LFA-3 interaction which is a polypeptide consisting of a soluble LFA-3 polypeptide finked to 
an immunoglobulin hinge and heavy chain constant region or portions thereof, for use in a method of therapy prac- 
tised on the human or animal body. 

Patentansprijche 

1 Die Verwendung eines Inhibitors der CD2/LFA-3 Wechsetwirkung fur die Herstellung eines Medikaments arm Vor- 
beugen Oder Behandeln von menschlichen Hautkrankheiten. gekermzeichnet durch erhohte T Zellen Aktivierung 
und abnorme Arrtigenprasentation in der Dermis und Epidermis. 

2. Die Verwendung nach Anspruch 1. wobei die Krankheit ausgewahlt ist aus atopischer Dermatitis. Haut-T-Zellen- 
Lymphom wie Mycosisfungoide. Allergie- und ReizkorrtaWdermatitis. Lichen planus (lichen planus). Alopezie 
areata (alopeda areata). Pyodermie gangrenosum (pyoderma gangrenosum). Vitiligo, okulares vernarbendes 
Pemphigoid und Urticaria. 

3. Die Verwendung nach Anspruch 1 . wobei die Krankheit Schuppenflechte ist 

4 Die Verwendung nach Anspruch 1 . wobei der Inhibitor ausgewahtt ist aus Anti-LFA-3 Antikorperhomologen, Anti- 
CD2 Antikorperhomologen. losfchen LFA-3 Potypeptiden und Kfclichen CD2 Pofypeptiden. 

5. Die Verwendung nach Anspruch 4. wobei der Inhibitor ein Anti-LFA-3 Ant^orperhomotog Oder ein AnfrCD2 AnS- 
korperhomolog isL 

6. Die Verwendung nach Anspruch 5. wobei der Inhibitor ein monokJonaler Anti-LFA-3 Antikorper oder ein monoMo- 
naler Ant>-CD2 Antikorper isL 



7. Die Verwendung nach Anspruch 6. wobei der Inhibitor ein monokJonaler Anti-LFA-3 Antikorper. hergestettt mittels 



Thr Thr Ser Leu S r Ala Lys Phe Lys Cys Thr Ala Gly Asn Lys Val 
155 160 165 

Ser Lys Glu Ser Ser Val Glu Pr Val Ser Cys Pr Glu Lys Gly Leu 
170 175 180 

Asp He Tyr Leu He He Gly He Cys Gly Gly Gly Ser Leu Leu Met 
185 190 195 200 

Val Phe Val Ala Leu Leu Val Phe Tyr He Thr Lys Arg Lys Lys Gin 
205 210 215 

Arg Ser Arg Arg Asn Asp Glu Glu Leu Glu Thr Arg Ala His Arg Val 
220 225 230 

Ala Thr Glu Glu Arg Gly Arg Lys Pro His Gin He Pro Ala Ser Thr 
235 240 245 

Pro Gin Asn Pro Ala Thr Ser Gin His Pro Pro Pro Pro Pro Gly His 
250 255 . 260 

Arg Ser Gin Ala Pro Ser His Arg Pro Pro Pro Pro Gly His Arg Val 
265 270 275 280 

Gin His Gin Pro Gin Lys Arg Pro Pro Ala Pro Ser Gly Thr Gin Val 
285 290 295 

His Gin Gin Lys Gly Pro Pro Leu Pro Arg Pro Arg Val Gin Pro Lys 
300 305 310 

Pro Pro His Gly Ala Ala Glu Asn Ser Leu Ser Pro Ser Ser Asn 
315 320 325 



Claims 

1 The use of an inhibitor of the CD2/L5A-3 interaction for the manufacture of a medicament for preventing or treating 
' human skin conditions characterized by increased T cell activation and abnormal antigen presentation m the der- 
mis and epidenris. 

2. The use as claimed in claim 1 . wherein the condition is selected from the group consisting of atopic dermatitis, cuta- 
neous T pen lymphoma such as mycosis fungoides, allergic and intent contact dermatitis, lichen planus, alcpeca 
areata, pyoderma gangrenosum, vitiligo, ocular cicatricial pemphigoid, and urticaria 

3. The use as claimed in daim 1. wherein the condition is psoriasis. 

4 The use as daimed in daim 1. wherein the inhibitor is selected from Ihe group consisting of anti-LFA-a antibody 
* homotogs. ar*CD2 antibody homologs. soluble LFA-3 polypeptides and soluble CD2 polypeptides. 

5. The use as daimed in claim 4. wherein the inhibitor is an anti-LFA-3 antibody homolog or an anfrCD2 antibody 
homotog. 

6. The use as daimed in daim 5. wherein Ihe inhibitor is a monodonal anti-LFA-3 antibody or a monodonal anli-C02 
antibody. 
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eines Hybridoms ausgewahttaus Hybridomen mit den Hirteriegungsnunrnern ATCC HB 10683 (1E6). ATCC HB 
10694 (HC-1B1 1). ATCC HB 10695 (7A6) und ATCC HB 10696 (8B8) ist, oder monoklonaler Antitorper TS2/9 isL 

8. Die Verwendung nach Anspruch 7, wobei der monokionale Anti-LFA-3 AntikOrper mHhDfe eines Hybridoms ausge- 
wahtt aus Hybridomen rrat den Hirrtertegungsnunimern ATCC HB 10695 (7A6) und ATCC HB 10693 (1E6) herge- 
steJfttsL 

9. Die Verwendung nach Anspaich 5, wobei der Inhibitor ein retombinantes Chimaren-anti-LFA-3 Antikflrpefhomotog 
oder ein retombinantes Chirnaren-anti-CD2 AntiTtfrperhornolog ist 

10. Die Verwendung nach Anspaich 5. wobei der Inhibitor ein verrnenschlichtes retornbinarrtes Anti-LFA-3 AntikOrper- 
nomotog oder ein verrnenschlichtes rekombinantes Arr6-CD2 AnfflcorperhornoJog ist 

1 1 Die Verwendung nach Anspruch 5, wobei der Inhibitor aus Fab Fragmenten, Fab' Fragmenten, Ffabk Fragmenten, 
F(v) Fragmenten und intakten schweren ImnwngloDurinketlen eines Anti-LFA-3 AntTtorperrwrnotogen oder eines 
Artti-CD2 AntikfrperrMrnologen ausgewflhlt ist 

12. Die Verwendung nach Anspruch 4, wobei der Inhibitor ein losfiches CD2 PoJypepM oder ein lOsliches LFA-3 Poly- 
peptid ist 

13. Die Verwendung nach Anspruch 12, wobei der Inhibitor ein losliches LFA-3 Rcriypeplid ausgewflhlt aus Polypepti- 
den aus AA 1 -AA 92 von SEQ ID N02. AA^AAjo von SEQ ID N02. AA50-AA55 von SEQ ID N02 und AA^AAgj 
won SEQ ID N02 ist 

14. Die Verwendung nach Anspruch 4. wobei der Inhibitor an ein oder mehrere Mrtglieder gebunden ist die urabnan- 
gig aus Anti-LFA-3 Antik&perhomotogen. Anti-CD2 Arttikorpen^omologen. loslichen LFA-3 Polypeptiden. loslichen 
CD2 Polypeptiden, zytotODoschen Mitteln und pharmazeutischen Mitteln ausgewahlt sind. 

1 5. Die Verwendung nach Anspruch 1 4. wobei der Inhibitor ein Potypeptid ist welches aus einem loslichen LFA-3 Pory- 
peptid besteht welches mit einem lmmunglobunngelenk und konstarrter schwerketiiger Region oder Talen davon 
verknOpftist 

16. Die Verwendung nach Anspruch 1. wobei die Krankheit UV Beschadigung ist 

17 Ein Inhibitor der CD2/LFA-3 Wechselwirkung, welcher ein Polypeptid ist. das aus einem loslichen LFA-3 Polypeptid 
besteht das mit einem IrnmunglobulingeJenk und konstarrter schwerkettiger Region oder Teilen davon verknupft 
ist fur die Verwendung in einem Therapieverfahren, welches an dem menschJichen oder tierischen Korper prakb- 
aertwird. 

Revendications 

1 Utilisation dun inhMeur de ("interaction errtre CD2 et LFA-3 pour fabriquer un medicament destine a prevenir ou a 
baiter des maladies de la peau humaines caracterisees par une activation accrue des cellules T et par una presen- 
tation anormale des antigenes dans le derme et I'epiderme. 

2. Utilisation selon la revendication 1, dans laqueDe la maladie est prise dans le groupe consttue de la dermatte ato- 
pique. des lymphomes de cellules T cutanees tete que le mycosis fongoWe, de reczema allergique ou de leczema 
cause par un contact avec des substances irritantes, du lichen plan, de ralopto'e en aires, de la pyoderma gangre- 
nosum, du vitiligo, du pemphigus cicatridel oculaire, et de I'urticaire. 

3. Utilisation selon la revendication 1 . dans laquelle la maladie est le psoriasis. 

4 Utilisation selon la revendication 1, dans laquelle Hnhibiteur est choisi dans le groupe consttue des homdogues 
d'anticorps anti-LFA-3. des homologues d'anticorps arrti-CD2, des polypeptides LFA-3 solubles et des polypeptides 
CD2 solubles. 



5. Utilisation selon la revendication 4. dans laquelle llnhMeur est un homotogue d'anticorps anti-LFA-3 ou un homo- 
logue d'anticorps anti-CD2. 



FIG. 2 
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